ABSTRACT
Introduction
Scaphoid fractures are rarely seen in the pediatric age group and comprise 0.4% of all pediatric fractures, 0.45% of upper extremity fractures and 2.9% of wrist fractures (Christodoulou and Colton, 1986; Wulff and Schmidt, 1998) . The majority of these fractures are treated successfully with standard plaster cast immobilisation and nonunion rates are very low at 0.8% (Fabre et al., 2001 ). However, if diagnosis is not made at the first examination or the proper treatment is not applied, the fracture may result in nonunion. This paper presents an evaluation of the treatment and results of two pediatric cases who attended to our clinic with complaints of pain because of scaphoid nonunion, which is a rarely seen event.
Cases
Two pediatric cases, one female and one male, aged 14 and 15 years, were evaluated with a localisation of scaphoid midsection. The fracture mechanism was determined as that the girl had struck a ball with her hand nine months ago and the boy had fallen on his hand while playing football eight months ago. Both cases had received analgesic therapy at the centres where they had presented following the trauma. As the pain had not receded, the cases were referred to our clinic with a diagnosis of scaphoid nonunion.
In the physical examination, both cases had pain in the scaphoid area on palpation and the wrist movements were painful and restricted. In the radiographic examination, there was an appearance consistent with nonunion (Herbert-Fisher Classification D2) in the scaphoid midsection in both cases ( Fig. 1) (Tomak et al., 1999) . After taking informed consent from patients and their families, treatment was applied of iliac wing bone graft and Acutrac screw fixation with using volar exposure. The mean union time was eight weeks. Three months follow up period, both patients continue to be healthy and continue with their school education with good wrist joint functions. No complications developed in the postoperative period, clinical and radiological successful results were obtained (Fig. 2) .
Discussion
Scaphoid fractures are rarely seen in the pediatric age group and comprise 0.4% of all pediatric fractures, 0.45% of upper extremity fractures and 2.9% of wrist fractures (Christodoulou and Colton, 1986; Wulff and Schmidt, 1998) . They are most frequently seen between the ages of 12-15 years (Toh et al., 2003) . Unlike in adults, pediatric scaphoid fractures are observed at rates of 59%-87% in the distal zone, 12%-36% in the midsection and 0%-2% in the proximal zone (Wulff and Schmidt, 1998) .
The subject of scaphoid nonunion has recently become an issue of interest in the surgical treatments of pediatric patients. The majority of these fractures are treated successfully with standard plaster cast immobilisation and nonunion rates are very low at 0.8% (Fabre et al., 2001 ). The healing capacity of the scaphoid in children is better than that of adults but if good treatment is not applied, nonunion may result (Hamdi and Khelifi, 2011) .
In the literature, Maxted and Owen (1982) reported two cases, Wilson-MacDonald (1987) one case, Onuba and Ireland (1983) two cases and Southcott and Rosman (1977) eight cases. In wider series reported by Chloros et al. (2007) , 100% union and excellent results were obtained from 12 cases treated with iliac wing bone graft and screw fixation. Henderson and Letts (2003) and Mintzer and Waters (1999) also reported graft and screw fixation was successful and complication free. However, there have been concerns that the use of a screw may negatively affect the growth of the scaphoid (Toh et al., 2003) . Although there have not been a sufficient number of studies published, the use of screws after the age of 11 years has been reported to be safe (Toh et al., 2003) . Just as in adults, in selected pediatric cases with fibrous nonunion, it has been reported that percutaneous screw fixation can be used (Jeon et al., 2008) . In the two pediatric cases presented here, aged 14 and 15 years old, the fractures localised in the midsection were treated with iliac wing bone graft and screw fixation. Successful results were obtained and no complications were observed which was conformity with literature.
Generally scaphoid fractures are not diagnosed from the first radiographs in up to 25% of cases, in other word, the fracture is missed. In this respect, particularly in pediatric cases, a fracture which would be able to be treated with plaster cast immobilisation will have to be treated with surgical methods. In these cases during the development period of children, developmental problems arise. Therefore, by accepting suspect cases as if there were a fracture, monitoring can be considered necessary. It can be concluded that treatment with iliac wing bone graft and screw fixation can be used as successful treatment in cases who develop nonunion. 
